Abstract. In this study, the theorem on necessary and sufficient conditions for the solvability of inverse problem for Sturm-Liouville operator with discontinuous coefficient is proved and the algorithm of reconstruction of potential from spectral data (eigenvalues and normalizing numbers) is given.
Introduction
We consider the boundary value problem Ý ¼´¼ µ ¼ Ý´ µ ¼ where Õ´Üµ ¾ Ä ¾´¼ µ is a real-valued function, ´Üµ is a piecewise continuous function, is a complex parameter. This spectral problem appears while solving wave or heat equations for nonhomogeneous density of the material [1] , [2] . Physical applications of discontinuous Sturm-Liouville problem are given in [3] - [8] .
For simplicity, we will assume that the density function has only one discontinuity point such that Direct problem of spectral analysis for Sturm-Liouville problem is investigated properties of eigenvalues and eigenfunctions, finding normalizing numbers, spectrum set of the boundary value problem, scattering data and some other values. It is important to investigate these properties. Inverse problem of spectral analysis is to final the coefficient of the equation for given spectral data. This has to be done uniquely, so that it gives the uniqueness of the inverse problem. In the process of the solution of the inverse problem giving an algorithm for constructing the potential is important. For ´Üµ ½, solutions of inverse problem for equation (1.1) is given by [9] - [16] . For ´Üµ ½, under different boundary conditions similar problem is solved in [17] - [21] . When boundary conditions contain spectral parameter, it is solved by [22] , [23] .
The inverse problem for this equation is to find necessary and sufficient conditions for any data set to be spectral data. The main of this work is to find these conditions for (1.1), (1.2) boundary value problem. Firstly spectral data is defined. Characteristic properties of these values are investigated in [20] and also uniqueness of the solution of the inverse problem is proved.
Consequently, in this work for (1.1), (1.2) spectral problem, solution of the inverse problem is given with respect to the spectral data.
For (1.1), (1.2) boundary value problem in [20] , it is shown that the real numbers
is a bounded sequence.
In [18] it is proved, that the solution ³´Ü µ of the equation (1.1) with initial date ³´¼ µ ½ ³ ¼´¼ µ ¼ can be represented as
where ´Ü Øµ belongs to the space Ä ¾´¼ µ for each fixed Ü ¾ ¼ ℄ and is related to the coefficient Õ´Üµ of the equation (1.1) by the formula:
is the solution of (1.1) when Õ´Üµ ¼
The characteristic function ¡´ µ of the problem (1. 
£
As in the theory of Sturm-Liouville problems (see [15] , Lemma 1.5.8 and Corollary 1.5.1) the following lemmas can be proved. 
